Class II malocclusions with mandibular retrognathism are best managed with functional orthopedic appliances. Patients reporting before peak pubertal growth are treated with removable functional appliances. Young adults or Class II patients in late adolescence have been treated most effectively using fixed functional appliances (FFAs) in combination with fixed orthodontic appliance. In such patients, some skeletal changes but largely dentoalveolar changes account for the treatment results. Most of the readily available FFAs have high cost or require laboratory fabrication. Both mandibular protraction appliance (MPA) and churro jumper appliance are in-office-fabricated FFAs. The Poosh appliance is a newly designed in-office-fabricated FFA. It is a modification of the popular churro jumper appliance. This article presents the design, fabrication, and use of Poosh appliance in a 15-year-old male patient to manage Class II malocclusion successfully.
Introduction
C lass II malocclusion due is a frequent problem encountered by the orthodontists. [1, 2] Skeletal Class II could be due to prognathic maxilla, retrognathic mandible, or a combination of the two. [3, 4] When mandibular retrognathism is the cause of the existing Class II malocclusion, it is best managed with functional orthopedic appliances. [3] [4] [5] [6] Selection of functional appliance among the removable or fixed functional appliances (FFAs) depends on the extent of maxillomandibular discrepancy and growth status of the patient. Class II patients in late adolescence have been treated most effectively using FFA's in combination with fixed orthodontic appliance which significantly reduces the total duration of the treatment time. FFAs most effectively settle the Class II dentition into Class I by dentoalveolar changes. [7, 8] Adolescent patients are in that phase of life where pressure to look best and peer acceptance is paramount. Thus, the goal of FFA intervention is to improve the dental and facial esthetics, functional efficiency, self-perception, and social well-being of adolescent patients without the burden seen. These tooth movements bring about rotational effect on the upper and lower occlusal planes. [8] [9] [10] [11] [12] The biomechanical effects of FFAs on dentition have been put to advantage for molar distalization and anchorage reinforcement for upper anterior retraction and also for mesialization of lower posteriors into extraction space of first molar. [13] Thus, the FFAs are versatile in their usage, for managing various types of challenging malocclusions. Most of the readily available FFAs such as Herbst, Jasper Jumper, MARA, Eureka Spring, and Forsus FRD have high cost or require laboratory fabrication, thus subject the patients to additional expenses. Both MPA appliances and churro jumper are in-office-fabricated FFAs which provide the orthodontist with an inexpensive and efficient alternative to settle the Class II malocclusion to Class I occlusion. [14] [15] [16] Churro jumper was designed by Castañon et al. as a challenge to improve the MPA appliance of Coelho. [16] Although churro jumper has a genius design, it has some shortcomings which needed attention. Single piece design of churro jumper restricts the mouth opening to 30-40 mm, causing poor patient tolerance and frequent breakage of the appliance. This article presents the design, fabrication, and use of a newly designed in-office FFA, "the Poosh appliance." It has been designed in our department and is a modification of the popular churro jumper appliance. The name of the appliance is suggestive of the "push" delivered by the Poosh appliance on the dentition in the desired directions, to achieve the dentoalveolar correction and possibly some orthopedic corrections.
Case Report

Diagnosis and etiology [Figure 1 and Table 1]
A 15-year-old postpubertal male patient reported to our department with forwardly placed teeth. Clinical examination revealed no significant medical history or presence of deleterious habits. The patient had mesoprosopic facial form with convex facial profile and incompetent lips. The patient had normal nasolabial angle. Lower lip trap was present. The dental midlines were coincident with the facial midline. Excessive incisor display of about 6mm was seen at rest. Molar relation is Class II on the right side by 3.5 mm and canine relation is Class II on both sides. The patient had an overjet of 11 mm, overbite of 6 mm, and curve of spee of 3 mm. Scissor bite was present on the left side in relation to upper and lower premolars. Cephalometrically [ Figure 2 and Table 1 ], the patient had a skeletal Class II malocclusion (SNA -79°, SNB -74°, ANB -5°) with a normal maxilla, a retrognathic mandible, and a horizontal growth pattern. While the maxillary incisors were proclined and forwardly placed, mandibular incisors were upright and forwardly placed. Panoramic radiographic evaluation showed the presence of all teeth including the third molars in all quadrants.
Treatment objectives
The treatment objectives in this particular patient were (1) achieving harmonious soft tissue profile and dental esthetics, (2) correction of the lip trap, (3) establishing Class I molar and Class I canine relationships, (4) space closure in the upper anterior region, (5) relieving of the crowded lower anteriors, (6) achieving normal overjet and overbite, (7) correction of the scissor bite, and (8) flattening the curve of spee.
Treatment alternatives
The different alternative strategies that were considered included orthognatic surgery with mandibular advancement or extractions of upper premolars followed by retraction of the anterior and camouflage the underlying skeletal problem. As the patients' visual treatment objective was positive, FFA therapy appeared to be an attractive option available to manage the problem. Since the patient was unwilling for surgery or extractions, the treatment protocol finalized included interarch Class II mechanics using FFA in combination with fixed orthodontic appliance. Due to economic condition of the patient, an in-office FFA was needed which led to the designing of the Poosh appliance. The Poosh appliance has telescopic mechanism. It has three parts, i.e., tubular spring portion, plunger, and L-shaped ball end pin [ Figure 2a ]. The tubular spring portion consists of a series of 25-30 tightly wound coils which receive the plunger. It is fabricated by winding 0.032-or 0.036-inch round stainless steel (SS) wire over the 0.040-inch thick SS wire of the turret, in similar fashion as described by Castañon et al. [16] To secure the tubular spring portion to the upper first molar's headgear tubes, a coil which is perpendicular to the tubular spring is made at the distal end using bird beak plier. L-shaped ball end pin is fabricated using 0.036-inch SS wire. The plunger portion is made up of 0.036-inch wire. Medial end of plunger wire has an elongated teardrop shape which is bent at 90° to the shaft. There is a horizontal offset in the plunger, which acts as a stop and restricts entry of the plunger's shaft into the tubular spring. The distal end of the plunger wire beyond the offset is the shaft portion which gets inserted into the tubular spring. Length of the shaft is kept equal to the coiled part of the tubular spring. Tubular spring portion, plunger, and L-shaped ball end pins are prefabricated and stocked [ Figure 2b ]. Depending on the patient's need, the horizontal offset is bent in the plunger part to adjust the total length of the Poosh appliance for the patient.
Installation of the Poosh appliance [Figure 4]
Poosh appliance is installed after aligning both the arches, preferably over 0.021" × 0.025" or 0.019" × 0.025" SS wires. The distal end coil of tubular spring portion is attached to the headgear tube with the L-shaped ball end pin. The shaft of the plunger is inserted inside the tubular spring and the patient is asked to bring their lower jaw forward to a slightly overcorrected Class I canine relationship and Class I molar relationship. The point of entry of plunger into the tubular spring is marked and removed. The horizontal offset is bent at this marked point. Plunger shaft is inserted again into the tubular portion and fixed firmly over the archwire distal to lower canine's brackets with a Howe plier.
Poosh appliance overcomes the shortcoming of the churro jumper by incorporating following modifications: 1. Two-piece design, i.e., tube-plunger assembly allows wider mouth opening and better sideways movement of jaws during mastication and other activities [ Figure 5 ] 2. Elongated teardrop-shaped design of the medial end of plunger facilitates parallellness of both side assemblies and allows greater freedom for the sliding of the plunger portion on the archwire, and prevents premolar bracket breakages [ Figure 6 ] 3. The horizontal offset in the plunger wire is easy to bend in the wire. Reactivation of the appliance can be easily done by shifting the offset distally to adjust or increase the total length of tube-plunger assembly as needed.
Treatment progress [Figure 7]
Upper and lower teeth were bonded with fully programmed preadjusted 0.022 MBT prescription brackets. To reinforce anchorage, transpalatal arch was given in upper arch. Arches were aligned initially using a 0.016-inch nickel-titanium archwire. The archwires in the upper and lower arches were progressively increased to 0.021" × 0.025" nickel titanium. Later, 0.021" × 0.025" SS arch wires were placed in the upper and lower arches and cinched. Cinching of lower archwire prevents labial flaring of lower incisors. A reverse curve was incorporated in upper archwire to avoid any loss of torque of the upper incisors. After about 9 months of treatment, both the arches were leveled and aligned. Poosh appliance was fixed over the upper first molar to the distal aspect of the lower canine. The patient was recalled every 5-6 weeks for the next 10 months. The patient reported ease during various functional jaw movements. The patient compliance to the Poosh appliance was excellent with no reported breakage of appliance or brackets. The appliance was removed when an overcorrected Class I canine and molar relationship were stabilized. During stabilization, an upper removable appliance with reverse incline plane was given to maintain the mandible in the new position. Finishing and detailing were done and the appliance was debonded after the total treatment of 29 months. The patient was advised to continue wearing the upper removable retainer with the reverse incline plane, during retention phase. Lingual-bonded retainers were fixed for retention phase. Figures 8, 9 and Table 1 
Treatment results [
]
After 29 months of active treatment, favorable skeletal, dental, and soft tissue relationships were obtained. FFA treatment is carried out to improve the functional efficiency and the facial esthetic. Noncompliance Class II interarch mechanics is rendered through the FFA's for the Class II malocclusions in adolescent patients with mandibular retrusion. These appliances help facilitate expression of the residual mandibular growth and favorable dentoalveolar changes in patients during or just after the peak pubertal growth. [17, 18] On the other hand, mostly dental changes are encountered for the patients in late adolescence. [19] [20] [21] However, in some studies, the skeletal changes in late adolescent patients (mean age -15.06 years) treated with FFAs have shown an increase in the SNB angle by 3°. This result can be attributed to the unleashing of the residual growth of the patient during orthodontic treatment. [22] Similar results were seen in our patient where SNB angle improved by 2°. The dentoalveolar changes were evident in both maxillary and mandibular arches [ Table 1 ]. Maxillary first molars demonstrated distalization and intrusion whereas mandibular first molars showed mesial movement and extrusion. The overjet correction was achieved by both retroclination of the upper incisors and proclination of the lower incisors. Similar dental changes have also been reported by the other studies. [11, 23] Covell et al. [24] stated that the dentoalveolar changes, particularly the restraint of maxillary growth brought about by the jasper jumper had resulted in the correction of Class II malocclusions. In our patient, Pt A showed similar results. This phenomenon is termed as "headgear effect" is exhibited by FFAs.
Proclination of lower anteriors has been universally reported with all the FFAs that are fixed distal to lower canines. As the forces are applied distal and above the C res of the lower anteriors, they tend to rotate the incisors anteriorly causing proclination. Measures to Figure 10 : Superimposition of cephalometric tracings before and after treatment Improvement in the lip competence was achieved. Facial convexity was decreased and the labiomental fold depth was diminished. Class I molar and canine relations and proper canine guidance were established. Scissors bite in relation to the premolars on the left side was corrected. The upper and lower arches were well aligned, and the dental midlines were coincident. Posterior interdigitation was improved.
Cephalometric measurements at the pretreatment and posttreatment stages are given in Table 1 . The results indicated improvement in both skeletal and dental parameters. Comparison of the cephalometric pre-and post-treatment values showed a decrease in SNA angle from 79° to 78°. SNB angle increased from 74° to 76°. ANB angle was reduced by 3°. Cephalometric superimposition [ Figure 10 ] indicated backward movement of the maxillary molars about 2.5 mm and forward movement of the mandibular molars about 1 mm. Thus, indicating that the Poosh appliance exerted headgear effect on the maxilla. Point A showed some distalization after the fixed appliance therapy. The upper incisors were uprighted by 21°. Mandibular dentition experienced a significant sagittal advancement. The lower incisors exhibited mild proclination and intrusion of about 2.0 mm. At the end of treatment, 2 mm overjet and 2.5 mm overbite, the soft tissue evaluation showed improvement in the maxillary lip profile; this led to an improvement in the soft tissue profile. The posttreatment orthopantomogram showed apparently parallel roots at the end of treatment. One-year postretention records show that the skeletal and dental corrections were stable [Figures 11, 12 and Table 1 ].
Discussion
In adolescent patients having Class II malocclusion due to mandibular retrusion, either camouflage or reduce proclination of lower anteriors when using Poosh appliance, such as application of negative torque to the lower incisors, use of full archwire size, and cinching at distal end have shown limited control. To prevent or minimize this effect, use of FFAs with miniscrew anchorage is being advocated. [25] Postretention records after 1-year reveal that stable treatment results were obtained with the Poosh appliance in this young adult patient. The results were in accordance with the outcomes of the studies observing stability after FFA systems. Some studies have reported that when treatment of Class II malocclusion is completed at late puberty, nearly around the completion of active craniofacial growth; then, chances of relapse of the treated malocclusion are lesser, thus promising stable results. [26, 27] Ruf and Pancherz used the Herbst appliance in Class II subjects well after the postpeak pubertal growth spurt. These studies on Herbst appliance used in postpubertal patients have reported that stable results, mostly due to dentoalveolar effects predominating over remaining growth effects. [20] Bock et al. reported stable molar and canine relationships in Class II adult patients treated with Herbst appliance. [28] The stable postretention results in our patient could also be related to finishing the treatment with stable interdigitation in permanent dentition and the patient's near complete growth.
Poosh appliance has delivered similar results as rendered by other readily available FFA's. The Poosh appliance exerted headgear-like effect, pushed upper and lower dentition in the desired directions, it allowed for wider jaw opening and the mandibular lateral movements, good patient cooperation, and easy oral hygiene.
Conclusions
This case report presents the effectiveness of the newly designed FFA, namely, the Poosh appliance for the management of Class II malocclusions with retruded mandible. It is an in-office-fabricated FFA which is cost-effective. It provides optimal rigidity to hold the mandible in protruded position and pushes the dentition in the desirable directions to achieve Class II malocclusion correction. At the same time, the telescopic design of the appliance offers wider lower jaw opening and its sideways movements. The use of this appliance Figure 12 : Postretention radiographs of the patient was found to be uneventful. Thus, this newly designed FFA can be added to the armamentarium of orthodontists to manage Class II malocclusions successfully.
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